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The MAILING DATE of this communication appears on the cover sheet with the correspondence address 



Applicant(s) 

JIANG, TONGBI 



Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.1 36(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. ^^n^u, 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mai hng date of th, s communicate. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

I )S Responsive to communication(s) filed on 12 March 2002 . 
2a)Q This action is FINAL. 2b)IEI This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) |El Claim(s) 1-23 and 25-28 is/are pending in the application. 
4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) |El Claim(s) 1-23 and 25-28 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)13 The drawing(s) filed on 21 December 1999 is/are: a)D accepted or b)IEI objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

I I )□ The proposed drawing correction filed on 12 March 2002 is: a)Q approved b)|EI disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) Q Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 1 9(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
Attachment(s) 

1 ) |El Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). . 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Informal Patent Application (PTO-1 52) 

3) □ Information Disclosure Statement(s) (PTO-1 449) Paper No(s) . 6) □ Other: 
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DETAILED ACTION 
Drawings 

1 . The proposed drawing correction and/or the proposed substitute sheets of 
drawings, filed on 3/12/02 have been disapproved. The proposed drawing changes are 
clearing all the objections to the drawings, except the objection to the Crosshatch ing. 
The changes made to the crosshatching are still confusing and they do not follow the 
patterns of MPEP 608.02. For that reason all the objections to the drawings are 
maintained. 

A proper drawing correction or corrected drawings are required in reply to the 
Office action to avoid abandonment of the application. The correction to the drawings 
will not be held in abeyance. 

2. Figures are improperly crosshatched. All of the parts shown in the section, and 
only those parts, must be crosshatched. The elements which are made of metal need tc 
have a different crosshatching than the elements which are dielectric, using the 
crosshatching patterns, shown in the MPEP section below. The crosshatching patterns 
should be selected from those shown on page 600-81 of the MPEP based on the 
material of the part. See also 37 CFR 1.84(h)(3) and MPEP 608.02. 
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Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 21-23 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 21 is rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential structural cooperative relationships of elements, such 
omission amounting to a gap between the necessary structural connections. See 
MPEP § 2172.01 . The omitted structural cooperative relationships are: How the flexible 
tape is located in relation to the solder ball array and the adhesive layer. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or desc rlbed as set 
forth S section 102 of this title, if the differences between the subject .matter -sought to be patented and 
the Drier art are such that the subject matter as a whole would have been obvious at the time the 
Mention ^^as made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 8-23,25-28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the publication: "Tessera's Micro ball Grid Array, Chapter 16". 

Regarding Claim 8, Tessera teaches an integrated circuit package (Figure 16.2), 
comprising: a die (labeled as chip on figure 16.2); a die attach layer over the die 
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(labeled as elastomeric compliant layer); and an array of solder balls (see page 260 
lines 21-22) over the die attach layer. See figure 16.2. 

Tessera fails to explicitly teach that the die attach layer has a coefficient of 
thermal expansion of less than about 106 ppm/°C, but teaches that it is known to have a 
compliant layer having a thermal expansion coefficient compliant to the chip and 
substrate to relieve the stresses due to thermal mismatch between a chip and a 
substrate as set forth in page 264, lines 2-10 and page 265, lines 1-2. It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
make the die attach layer having a thermal expansion coefficient as close as possible to 
the chip and to the substrate which would inherently be less than about 106 ppm/°C , as 
taught by Tessera in order to relieve the stresses due to thermal mismatch between a 
chip and a substrate. 

Regarding Claim 9, Tessera teaches a flexible tape (labeled as Fan-in Tab leads 
in figure 16.2) connecting the array of solder balls to the die, wherein one end of the 
tape is located over the die attach layer, and another end of the tape is located over the 
die. 

Regarding Claim 10, Tessera teaches that the die attach layer has a thickness of 
between about 5 and 7 mils (See page 260, lines 3-4). 

Regarding Claim 1 1 , Tessera teaches that the die attach layer is an epoxy 
modified with elastomeric material (See page 260, lines 2-3). 

Regarding Claim 12, Tessera teaches that the array is a ball grid array (see page 
260 lines 21-22). 
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Regarding Claim 13, Tessera teaches that the array is a tape ball grid array. 
(See figure 16.2). 

Regarding Claim 14, Tessera teaches that the array is a micro ball grid array. 
(See description of figure 16.2, in page 261). 

Regarding Claim 15, Tessera teaches an integrated circuit package (Figure 
16.2), comprising: a die (labeled as chip on figure 16.2); a die attach layer over the die 
(labeled as elastomeric compliant layer); and an array of solder balls (see page 260 
lines 21-22) over the die attach layer. In addition Tessera teaches that the die attach 
layer is an elastomeric compliant layer, therefore it is inherent that it has a modulus of 
elasticity of less than about 126 ksi. See figure 16.2. 

Tessera fails to explicitly teach that the die attach layer has a coefficient of 
thermal expansion of less than about 106 ppm/°C, but teaches that it is known to have a 
compliant layer having a thermal expansion coefficient compliant to the chip and 
substrate to relieve the stresses due to thermal mismatch between a chip and a 
substrate as set forth in page 264, lines 2-10 and page 265, lines 1-2. It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
make the die attach layer having a thermal expansion coefficient as close as possible to 
the chip and to the substrate which would inherently be less than about 106 ppm/°C , as 
taught by Tessera in order to relieve the stresses due to thermal mismatch between a 
chip and a substrate. 

Regarding Claim 16, Tessera teaches a flexible tape (labeled as Fan-in Tab 
leads in figure 16.2) connecting the array of solder balls to the die, wherein one end of 
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the tape is located over the die attach layer, and another end of the tape is located over 
the die. 

Regarding Claim 17, Tessera teaches a first level integrated circuit package 
(Figure 16.2) comprising: a first level package including a chip (labeled as chip on 
figure 16.2); an array of solder balls (see page 260 lines 21-22), an adhesive layer 
(labeled as elastomeric compliant layer) between the chip and the array of solder balls, 
and a flexible tape (labeled as Fan-in Tab leads in figure 16.2) connecting the array to 
the chip wherein one end of the tape is located over the adhesive layer, and another 
end of the tape is located over the chip. The limitation that the array of solder balls is: 
"for connecting the first level package to a second level package", is an intended use 
limitation. It has been held that a recitation with respect to the manner in which a 
claimed apparatus is intended to be employed does not differentiate the claimed 
apparatus from a prior art apparatus satisfying the claimed structural limitations. Ex 
Parte Masham, 2 USPQ F.2d 1647 (1987). 

Tessera fails to explicitly teach that the adhesive layer has a coefficient of 
thermal expansion of less than about 200 ppm/°C, but teaches that it is known to have a 
compliant layer having a thermal expansion coefficient compliant to the chip and 
substrate to relieve the stresses due to thermal mismatch between a chip and a 
substrate as set forth in page 264, lines 2-10 and page 265, lines 1-2. It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
make the adhesive layer having a thermal expansion coefficient as close as possible to 
the chip and to the substrate which would inherently be less than about 200 ppm/°C , as 
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taught by Tessera in order to relieve the stresses due to thermal mismatch between a 
chip and a substrate. 

Regarding Claim 18, Tessera teaches that the tape connects the array to the 
chip using uBGA technology. 

Regarding Claim 19, Tessera fails to explicitly teach that the adhesive layer has 
a coefficient of thermal expansion of less than about 150 ppm/°C, but teaches that it is 
known to have a compliant layer having a thermal expansion coefficient compliant to the 
chip and substrate to relieve the stresses due to thermal mismatch between a chip and 
a substrate as set forth in page 264, lines 2-10 and page 265, lines 1-2. It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
make the die attach layer having a thermal expansion coefficient as close as possible to 
the chip and to the substrate which would inherently be less than about 150 ppm/°C , as 
taught by Tessera in order to relieve the stresses due to thermal mismatch between a 
chip and a substrate. 

Regarding Claim 20, Tessera fails to explicitly teach that the adhesive layer has 
a coefficient of thermal expansion of less than about 100 ppm/°C, but teaches that it is 
known to have a compliant layer having a thermal expansion coefficient compliant to the 
chip and substrate to relieve the stresses due to thermal mismatch between a chip and 
a substrate as set forth in page 264, lines 2-10 and page 265, lines 1-2. It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
make the die attach layer having a thermal expansion coefficient as close as possible to 
the chip and to the substrate which would inherently be less than about 100 ppm/°C , as 
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taught by Tessera in order to relieve the stresses due to thermal mismatch between a 
chip and a substrate. 

Regarding Claim 21 , Tessera teaches a first level integrated circuit package 
(Figure 16.2) comprising: a first level package including a chip (labeled as chip on 
figure 16.2); an array of solder balls (see page 260 lines 21-22), an adhesive layer 
(labeled as elastomeric compliant layer) between the chip and the array of solder balls, 
and a flexible tape (labeled as Fan-in Tab leads in figure 16.2) connecting the array to 
the chip wherein one end of the tape is located over the adhesive layer, and another 
end of the tape is located over the chip. In addition Tessera teaches that the adhesive 
layer is an elastomeric compliant layer, therefore it is inherent that it has a modulus of 
elasticity of less than about 126 ksi. See figure 16.2.The limitation that the array of 
solder balls is: "for connecting the first level package to a second level package", is an 
intended use limitation. It has been held that a recitation with respect to the manner in 
which a claimed apparatus is intended to be employed does not differentiate the 
claimed apparatus from a prior art apparatus satisfying the claimed structural limitations. 
Ex Parte Masham, 2 USPQ F.2d 1647 (1987). 

Tessera fails to explicitly teach that the adhesive layer has a coefficient of thermal 
expansion of less than about 200 ppm/°C and a modulus of elasticity of greater than about 10 
ksi, but teaches that it is known to have a compliant layer having a thermal expansion 
coefficient compliant to the chip and substrate, and a lower package stiffness to relieve the 
stresses due to thermal mismatch between a chip and a substrate as set forth in page 264, 
lines 2-10 and page 265, lines 1-2. It would have been obvious to one of ordinary skill in the 
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art at the time the invention was made to make the adhesive layer having a thermal expansion 
coefficient as close as possible to the chip and to the substrate which would inherently be less 
than about 200 ppm/°C, as taught by Tessera in order to relieve the stresses due to thermal 
mismatch between a chip and a substrate. In addition, it would have been further obvious to 
have a modulus of elasticity greater than about 10 ksi, in order to make the layer having the 
desired stiffness to relieve the stresses due to thermal mismatch between a chip and a 
substrate. Furthermore, it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or working ranges involves only routine skill 
in the art. In re Alter, 105 USPQ 233. 

Regarding Claims 22 and 23, Tessera fails to explicitly teach that the adhesive layer 
has a modulus of elasticity of greater than about 50 ksi, and greater than about 100 ksi, 
respectively. Tessera teaches that it is known to have a compliant layer having a thermal 
expansion coefficient compliant to the chip and substrate, and a lower package stiffness to 
relieve the stresses due to thermal mismatch between a chip and a substrate as set forth in 
page 264, lines 2-10 and page 265, lines 1-2. It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to make the adhesive layer having a thermal 
expansion coefficient as close as possible to the chip and to the substrate and a modulus of 
elasticity greater than about 50 or than about 100 ksi, in order to make the layer having the 
desired stiffness to relieve the stresses due to thermal mismatch between a chip and a 
substrate. In addition, it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or working ranges involves only routine skill 
in the art. In re Alter, 105 USPQ 233. 
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Regarding Claim 25, Tessera teaches an integrated circuit package (Figure 
16.7), comprising: a flexible substrate (see Figure 16.7, and page 261, lines 20-22); a 
chip (labeled as silicon die in figure 16.7); a plurality of conductive terminals on the 
substrate (See terminals in Figure 16.7); a plurality of conductive leads (labeled as 
compliant lead in figure 16.7) electrically connecting the conductive terminals to the 
chip; and a compliant material (labeled as compliant polymer/elastomer in Figure 16.7) 
between the chip and the substrate.ln addition Tessera teaches that the compliant 
material is an elastomeric compliant layer, therefore it is inherent that it has a modulus 
of elasticity of less than about 126 ksi. 

Tessera fails to explicitly teach that the adhesive layer has a coefficient of thermal 
expansion of less than about 200 ppm/°C, but teaches that it is known to have a compliant 
layer having a thermal expansion coefficient compliant to the chip and substrate, and a lower 
package stiffness to relieve the stresses due to thermal mismatch between a chip and a 
substrate as set forth in page 264, lines 2-10 and page 265, lines 1-2. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to make the 
adhesive layer having a thermal expansion coefficient as close as possible to the chip and to 
the substrate which would inherently be less than about 200 ppm/°C, as taught by Tessera in 
order to relieve the stresses due to thermal mismatch between a chip and a substrate. In 
addition, it has been held that where the general conditions of a claim are disclosed in the prior 
art, discovering the optimum or working ranges involves only routine skill in the art. In re Aller, 
105 USPQ 233. 
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Regarding Claim 26, Tessera teaches that the plurality of conductive terminals 
includes an array of solder balls (See Figure 16.7). 

Regarding Claim 27, Tessera teaches that the plurality of conductive leads 
includes TAB leads (See page 265, lines 22-25) 

Regarding Claim 28, Tessera teaches that the flexible substrate is a polyimide 
(See page 259, lines 22-23). 

Response to Arguments 

7. Applicant's arguments with respect to claims 8-23,25-27 have been considered 
but are moot in view of the new ground(s) of rejection. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following references teach some of the elements of the 
instant claimed invention or some similar arrangements of the elements: King et al. (US 
Patent No. 5,677,566), Suzuki (US Patent No. 6,049,038), Suzuki (US Patent No. 
5,650,918), Khandros et al. (US Patent No. 5,347,159) and Bridges et al. (US Patent 
NO. 4,816,426). 
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9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jose H Alcala whose telephone number is (703) 305- 
9844. The examiner can normally be reached on Monday to Friday. 

10. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Talbott can be reached on (703) 305-9883. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 305-3431 
for regular communications and (703) 305-3431 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 



JHA 

October 20, 2002 




PRIMARY EXAMINER 



